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Abstr a ct
To de v elop n e w v egtatio n indic esalgori thm , s o m e v egetatio n para m ete rs which a re
Vegetatio n Cover age(VC)., Leaf Are a h de x(1 Aり a nd A bs o rbed P hoto synthetically Active
Radiatio n(A P A R) w ere obtain ed by gr o u nd based obs e r v atio n with spe ctral refle cta n c efo r
cypr e ss, willo w, ko nara o akatldgr a ss e s･
V C data was obtain edthr o ughinterpr etatio n ofphotogr aph which hadtake nfro m che rrypicker
sited abo v ethe v egetation c 弧 OP y. L A Iw a sdir ectlym e a su red throllghthe n tl mbe rofle av es a nd
their 町e a. A F A R data w a s a cquired by u sing Lin equ antu m S e n s or･ W ide spe ctralr ange data
w a s u s edto r elatethes e v egetatio npar ametersto spe ctru m･
As a r e s ult ofstatistic al a nalysis usingthe se data, signific ant c o rr elatio n w a sfound betw e e n
spectr al data_
and the s e v egtatio npar am ete rs･ It sugge sts the po ssibilty of new v egetation
indic e salgori thm .
I. Intr odtICtio n
ln r ec e nt ye a rs atte ntio n has be e nfoc us ed o n e nviro n m e ntal pr oble m such a s global
defo r e statio n and de s ertific atio nthat c aus e s s oile r o sio n
,
clim atic ch ange a nds o on [ex)Univ,
Tokyo,1993; Zorpette･ G,1993]･ Vegetatio n rn o nito ringfr o m spa ce helps us to s olv ethe se
e n vir o n m e山alp1 0ble m s･
N D V I ha sbe e nus ed for v egetatio n m o llito ring ln VariQtlS e nvir o n mental study･ Butitis
difficult togetbiologic alinfo r m atio n ofvegetatio nbyu sing ND Ⅵ,be c anse theinde xis affe cted
by alot of differ e nt vegetatio nfacto rs such a s spe cies, bion as s, photo synthetic a ctivitya nd
C O V e r age･
E O S-A M which will belaun ched in 198 ha sfive opticals e n s ors. A S T E R is o n e of the
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characteristic se ns or which ha s m any spectr al bands in sho rt w a∀e infrared reglOn･ Mo st
impo rta nt role of thes eba ndsis the applic ation fo rge ologicalstudie s･ In additio ni
'
tis als o
e xpectedtobe applic ablefo r e c ologic als u rv ey･
The obje ctiv e ofthis studyisto develop n e w v egtationindices algorithm forAS T E R data･ The
indic e sar e expe ctedto be evide ntly co rre sp.o
■nde nt with biologicalpa r am ete rs of v egetation not
butv egetatio n spe cie s･
L u
,
A PA R and V C w ere obs e rv ed fo rgr as s, de ciduous tre e a nd c o nife r ous tre e, Ea ch
par a m eter c or respo ndsto vegetatio nvolu m e, qualitya nddistri butio n re spe ctively･ Spe ctral data
w a s a cquiredtogether withthe se v eg tatio npa r am ete rs obs e r v atio n･ Statistic al a nalysis w a s
applied forthein vestigatio n ofthe r elatio n shipbetw e e nthe se v egtatio npara m eters and spectral
data. The n w edis cus s edthe optim um v egetatio nindic esforAST E RI
W e m ainlyde s cribed obs e rvatio n m ethodologi e s Of v egetation para meters andfieldspe ctru m
m eas u re m e ntinthispaper･
2. Obs e r v atio nMethodologies
2.
■
1 Obs er v atio n site
O bs e rvatio n w a s c arried out atTs ukuba which lo cates s outhe mpa rt of Iba r?gipref･(Figdr e1)I
Be c aus e alot of agric ultu ral 1abo r ato rie s withvarious vegetatio nfi elde xistin th is reglOn, itis
e a sytogetdatafor m anykinds ofv egetatio n u nder various c o nditio n s･
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Figu r e1. IO bs ervation siteinthis study
2･2 0 bs e r v atio nta rgets
Obs e rvatio nta rgets w ere cypre s s, willo w,ko n a ra o aka ndgra s se sI Their c olo ny c anbe s e e n
e v erywhereinJapan . Be c a u s e e a ch field ha sm o retha n aboutIon x Ion a re a,itispo ssibleto
rega rdthe mhorizo ntally unifo rmfo r r adiatio n･
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2 3 0bs e rvatio nph tform
As o u r c o n cer nis o rie ntedtow ard s atelite ba sed in dic es, V C, A F A Ra nd spe ctru m mustbe
pe rpe ndic ularlyobse rv ed byin stru m e ntsjust above the.vegetatio n c an opy･ Be c a u s e e a chtarget
is m o r etha n abo ut5n tal
,
che rypicke r w a s u s ed as a obser v ationplatfo r m(Figu r e2)･ Figure3
sho w sthe w o rkable ar e a of ba sketlo adedo nthe cherry picker which w asus ed inthis study. Itis
po s sible to obs erve perpendicularly aro undthe c e nte r of a c olo nyfa r eno ughfro m the top of
v egetatio n c an opy.
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Figu re2･ T he che rry picke r(the rightside) Figu re3･ W o rkableAre a of the che rry picker
2.4 Spe ctrtLm Obs e r v atio n
M S R-70OO spe ctrom eterlo aded o n the cherry picke rba sket w as us ed for
lthe v egetatio n
spe ctrum obs ervatio n･ M ain spe cific atio n s of M S R17000 isgven intable1.
Tablet. Spe cific ation s of M S R-70 00
Spe ctralra nge 80- 2 500n m
Spe ctr al inte rval 1nm
Fo cal 1e ngth 350m ln
IF O V 22
o
Sc a ntim e about3 min.
M S R-700 0with wide spe ctr alr angeis ve ry easyto s et o n asm all basket of the che rry picker,
be c aus elight-gatheringI n strum e ntis m adebyfin eopticalfiber. Onthe othe rha nditisdiffic ult
to gra sp pr e cis epo sition oftargets, be c a u s eM SR-700 ha s n o vie w-finde r. The r efor e w e
atta ched optic al fibe rto C C Dc am era withtw odim e n sio nallevela ndtrue up e a ch opticalaxis a s
show nin Figur e4･ Operator c a n e asilydecide po sitio n ofthe optic al s e ns orby m o nito rl ng a
vide oC R T.
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Figure5 sho ws atypical ex ample of spe ctね1 r adia n c e of v egetation ･ As S/N value is
extre melylo w in sho rt w a v einfra red r egi o n, it w a s n e c e ss aryto us e m o v l ngav e r age With wi de
windo w. A dis c o ntinulty Which is appeared nea r 150 n m w a s c o rr e cted by m anual
interpolatio n･
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Figur e5. Radian c e ofv egetatio n a cqtlir ed by
M S R-700
At the s am etim eof spectrutn obs e r v ation, severalphotogr aphs of the sa ne point w e r etake n
tinderdiffe re nte xpo su reso a stotake al 1can opylayer･
Photographs w e redigiti2:ed by im age s c a n n e rin 241bit data wi thm a sking sheet which
c orre spo ndsto ⅣOV ofspe ctr o m et r.
'
To e xtra ct c an opypart o ntheim age, 【gre en]/[red】
r atio w a s calc ulated, and bin ary I m age W a sm adefr o mthe ratioin age･ The nVC c a nbe gotby
su m m i ng uPbothc an opya re a and n o
- ca n opy ar e a･ Figu re 6give sphotogr aphofgra ss and its
bin a ryIm age. In th is c as eV C is63%.
Figur e6-a. Origin al im age
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Figu r e61b. BinaryIm age
2.6 LA Iobs e r v atio n
L Al is abotanic allyimpo rta nt pa r a m ete r. Ho w eve rL Alis diffic ult to mea su re a cur ately,
becaus eitis almo stimpo s sibleto c ou ntdire ctlyle afn u mbe rper unita r e a.
In th is studyle af ar e a w as m e asuredbyplamim eterfor so zTle S amplele av esI W e cou ntle af
nu mbe rdire ctlyboth fro m grotlnd a nd che rry picker u si ng fr am e of 50c m x50cm a re a a s a
r efe r e n c e.
2.7 APA Robs e r v atio n
u -191S lin equ aJltu m Se ns o rW as usedto getA FARdata･ Table2give s specific atio n sofu -
1 91S.
Table2. Spe cific atio n s of u-1 91S
Spectr alr a nge 400- 700n m
Respo ns etim e 10〟 s e c
Cosine c o rr e ctioll Cor rected upto 80
o
of in cide n c e
Azim uth 1%error o v er3 60
o
at45
o
ele vatio n
Wequicklym e a stlred the fo1lowingP A Rele m e ntsbyu singtw olin equ antu Tn S e n s o rs.
At↓ :
Ate :
A bl
Abャ
Dow n w ard P A Rabove血e yegetatio n c a 且opy
Upw ard P A Rabo v ethe v egetatio n c an opy
Dow nw ard■P A Rbelo wthe v egetatio n canopy
Upw a rd P A Rbelo wthe v egetatio n c a n opy
A P A Ra nd F A P A Rar edefi n ed a sfollow sI Ea chparam ete rElv e s abs o rbed P A Ra m ountand
r ate re spe ctiv ely･
A PJu -(At↓ ＋ A b†)-(At† ＋ A bJ, ) (1)
FAPA R- A F A R/Atl (2)
3. Restlts aJ)a Dis ctIS Sio n
W e u s edthedata whichw a s obtainedbyobs e rvatio n m e ntio n ed abo v eforpr elimin a rya n alysis･
Figtlr e7sho w sthe relatio n shipbetw e e nA S T E Rspe ctralbands oper atio n a nd V C withr egres sion
c u r v c･ Figu r e8 sho w sL Alv ers tlS ASTE Rspe ctral bands oper ation with r egr e ssio n cu rve.
Signific antc orrelatio n c a nbe s e e ninba chfigu re.
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Figu r e8. Relatio nshipbetw e e nA S T E Rspe ctralba ndsoperatio nandIl l
T he r eis re m a rkable n ois ein spectr al data e spe ciallyin
■
short w aveinfrar ed reglO n･ Be c a u s e
the n ois eis n ot excludable using a nytype of digtal filte r, w e c a n n otu s eba nd8a nd 9which a re
the lo nge stbands of A S T E R V N IR. A lthoughm aintarget ofthe s eba ndsis ge ological us e,
they are e xpe ctedtoin clude m u chinform atio n of vegetatiol ･ Be c aus ele af m oistur e affe cts the
refle cta n c einthese spe ctralr ange. Ifthe s e spe ctral ba nds ar e av ilable, higher c orrelatio n wil
be appear ed betw e e nA S T E Rspe ctral ba nds operatio n and the s etw o v egetatio npa r am ete rs･
Co n s eque ntlyitis ne c e ss arytoimpro v e spectro m et rfo rdata a cquisitionin n e a rfuture･
4. Co n clu sio n
V C
,
L Al
,
A P A Ra ndspectr um w as obs ervedtode v elopalgo rithm ofn e wvegetatio nindic e sfo r
AS TE R data･ Methodologie sofobs e rv atio n a re v eryslmPle, pra ctic ala ndapplic ableto s atellite
data. Asa r e s ult of th is obs e rv atio n, a c cur ate data w a s a cquiredfor e a ch vegetation para meter.
Cle a rc o rre spo nde n c ew as fo undbetw e e nA ST E Rspe ctral ba nds ope ratio n and e a ch vegetation
para m et rs. h n e a rfutur eimpro v e m entofspe ctr o r n eter wilm akeitpo s sibleto r elate spectru m
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to v egetatio npara m eters wi th hige r c orrelatio n･
5･ Ackno wledgm e nt
T bis study w a simple m e nted byfinan cials upport of E R S D A C
.'Re s e ar ch a nd De velopm e nt of
re m ote s eTISl ngte chn ologyfo r n on -r enew able r e s ourc es
- De velopm ent ofte chn ologyfo rA S T ER
data applic atio n
”
pr oje ct.
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